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The State Highway Commission 
of the State of Montana 
Helena, Montana 


Gentlemen: 


We are pleased to transmit herewith our report presenting 
basic data acquired from parking studies made in August and Septem - 
ber 1961, in the central business district of Billings, Montana. The 
parking studies were one phase of the Billings Metropolitan Area 
Transportation Study accomplished in accordance with our agreement 
dated August 10, 1961. Following reports will describe basic data ob- 
tained from traffic studies as well as analyses of the data and recom- 
mendations. 


This report does not attempt to analyze findings of the park- 
ing study. Conclusions and recommendations will be determined in the 
light of further information acquired in other phases of the assignment. 
A short text has been included, however, to explain and clarify some 
of the survey and tabulating procedures. 


We have made every effort to present the parking data in 
such a manner that it will be of utmost use in the future. Most tabu- 
lations have been broken down by individual block faces to. facilitate 
any desired combinations. In addition, zone definitions agreed on for 
other phases of the transportation study also have been utilized in the 
parking study. 


We sincerely hope that the data contained in this report will 
provide a valuable tool for planning the future improvement of Billings. 


Very truly yours, 
DE LEUW, CATHER & COMPANY 
yee ; 


Wm. ; cConochie 
Vice President 
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BASIC DATA ON PARKING 


This report presents the results of parking surveys made in 
the central business district of Billings, Montana, in August and Sep- 
tember 1961. Analysis of the data, as well as conclusions and 
recommendations with respect to parking improvements, will be the 
subject of future reports describing the results of the Billings Metro- 
politan Area comprehensive transportation study. 


The comprehensive transportation study included interviews 
with residents in the area and truck and taxi owners as well as road- 
side interviews and other related transportation surveys. While 
parking surveys in the central business district were accomplished as 
a separate phase of the comprehensive study, every effort was made to 
assure that results of the parking study could be easily related to other 
data gathered during the same period. In this respect, the boundary of 
the survey area, zone numbers assigned each block and various other 
procedural items were dictated by considerations related to the overall 
transportation study. 


The boundary of the survey area is shown in Exhibit 1. The 
area was bounded on the north and south by the tracks of the Northern 
Pacific Railway; on the east by North 23rd Street; and on the west by 
North 32nd Street. The entire area included approximately 49 blocks, 
zone numbers for which are also shown in the exhibit. After compila- 
tion of the survey data, it was possible to determine a core area for 
further use in analysis of the study. The core area, also shown in 
Exhibit 1, was bounded by Montana Avenue on the south, North 29th 
Street on the west, Third Avenue North on the north and North 26th 
Street on the east. 


Existing Parking Facilities 


Exhibits 2 and 3 show the location, type and capacity of 
existing curb and off-street parking facilities, respectively. The 
inventories were made in August 1961, and accurately reflect condi- 
tions at the time usage studies were made. 


Tables 1, 1-A and 1-B summarize the curb and off-street 
parking inventory. Table 1-A shows a detailed breakdown of the type 
and number of curb parking spaces at each block face in the survey area. 
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A tabulation of the number, type and capacity of existing off-street 
facilities in each zone is presented in Table 1-B. The individual 
capacities of each off-street parking facility are shown in Exhibit 3. 
Table 1 summarizes both the curb and off-street inventory by zone 
and block face. The number of parking space-hours available dur- 
ing the period of the study are also shown in Table 1. 


A parking space-hour is defined as the availability or use 
of a single parking space for one hour. Since the usage surveys ex- 
tended from 9:00 A.M. to 6:00 P.M., a space available for the entire 
survey period would provide the equivalent of nine parking space-hours. 
This was the case with regard to most parking spaces in the survey area. 
A small number of spaces, however, were not available for various rea- 
sons during certain periods of the day. Restrictions on use of these 
spaces are reflected in the computation of available parking space-hours. 


It should also be noted that the inventory pertains to conditions 
existing in August and September 1961, during which time usage surveys 
were made. In October, after the completion of the inventory, one-way 
streets were eliminated from the central business district. At that time, 
certain modifications were made in the number and location of parking 
spaces. The modifications were minor and do not change the findings 
of the survey. In addition, one commercial off-street parking facility 
in Zone 043 was under construction at the time of the study. The capa- 
city shown for this facility is an approximation of the number of spaces 
available during construction. 


The Cordon Count 


Manual counts of the number and type of vehicles entering and 
leaving the survey area in each one-half hour were made between 
9:00 A.M. and 6:00 P.M. at each location where a street crossed the 
survey area boundary. These were adjusted to an average day during 
the survey through use of counts obtained from automatic recorders at 
various control points. The results of the cordon count are summarized 
in Table 2 and shown graphically in Exhibit 4. 


The number of vehicles parked at 9:00 A.M. was obtained from 
analyses of survey data described later. The estimated number of vehicles 
accumulated in the survey area, but not parked, was derived from studies 
of driving time and observations of average conditions on various streets 
at 9:00 A.M. 
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Survey Procedures 


Usage studies were made at each parking facility in the survey 
area either through personal interviews with motorists parking at each 
location or through distribution of return post card questionnaires. The 
return post card questionnaires were utilized at curb parking spaces on 
the fringe of the area as well as at small or lightly used off-street facili- 
ties. Personal interviews were made at all but 46 curb faces in the 
survey area. Of the 126 off-street facilities, 59 were surveyed through 
use of return post cards and 67 by personal interviews. 


Both personal interviews and return post card questionnaires 
were designed to produce the same basic data for each motorist parked 
in the area. These included: 


(a) Type and location of parking space; 
(b) Type of vehicle; 

(c) Time parked; 

(d) Time of departure; 

(e) Downtown destination while parked; 
(f£) Purpose of trip; 

(g)) Origin of trip; and 

(h) Home address of the motorist. 


Interviewers stationed at individual curb or off-street parking 
facilities endeavored to interview each motorist parked there. Por 
various reasons, however, full interviews were not obtained from some 
drivers. There were a small number of motorists who refused to pro- 
vide the requested information and others were missed when several 
vehicles departed simultaneously. In addition, some drivers did not 
return for their vehicles before 6:00 P.M. when the survey was termi- 
nated. In the latter case, return post card questionnaires were left on 
vehicles parked after 6:00 P.M. The type of parking space, vehicle 
type, time of parking and time of departure (if during the survey period) 
were obtained for each vehicle, however, regardless of whether a com- 
plete interview was possible. 


Personnel distributing return post card questionnaires covered 
regular routes at specified intervals of time. Curb parking spaces were 
surveyed at one-half hour intervals while off-street spaces were covered 
each hour. The last three digits of the license number of each vehicle 
parked were recorded at each interval and questionnaires were placed on 
all vehicles not parked previously. In this manner, it was possible to 
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estimate with reasonable accuracy the total number of vehicles of 
each type and length of time parked at each space. The return 
post card questionnaire is shown in Exhibit 4. 


Of 2,168 return post cards distributed, 732 or 33.8 per- 
cent of the total were returned in usable form. 


Tabulation of Survey Data 


Data obtained through personal interview and return post 
card parking surveys were coded and punched into statistical tabu- 
lating cards. The format of the tabulating card, designated card 
number 7, is shown in Exhibit 5. Each card represented one parked 
vehicle. 


Zone numbers for location of parking spaces, downtown 
destination, origin and home address are identical to those used in 
the other phases of the comprehensive transportation study. An 
additional digit was added to location of parking space and downtown 
destination, however, to indicate block face or off-street parking 
facility. The numbers 1 through 4 were used for block faces and 
5 through 0 for individual off-street parking facilities. Each off- 
street parking facility was later assigned to the nearest block face 
and a revised facility number was punched into the cards. Codes 
used for various other items in preparation of the statistical tabu- 
lating cards are shown in the appendix to this report. 


Time of arrival and departure were coded to the nearest 
one-tenth of an hour. The procedure used was slightly different 
from that specified by the Bureau of Public Roads insofar as the 
actual time of arrival or departure was shown, when possible, even 
if this occurred before or after the survey period. The Bureau of 
Public Roads suggests that, for a survey extending from 9:00 A.M. 
to 6:00 P.M., all vehicles parked at the start of the survey be shown 
as arriving at 8:55 A.M. and the departure time of all vehicles parked 
at the termination of the survey be shown at 6:05 P.M. It was our 
opinion that, in the case of the Billings survey, this procedure would 
produce an unreasonably large number of parkers with shorter than 
actual durations of stay. Motorists parked at the start of the survey 
were asked, therefore, the time at which they parked. Return post 
card questionnaires were also placed on all vehicles parked at 6:00 P.M. 
In instances when this information was not obtained because an interview 
was missed or the post card questionnaire was not returned, the method 
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suggested by the Bureau of Public Roads was utilized. Ata later 
stage in the tabulations, actual time parked during the study period 
was computed and punched into the statistical tabulating cards. 


Elapsed time of parking was computed by subtracting time 
of arrival from time of departure. It was inevitable, through use 
of this procedure, that elapsed time of parking would be 0 fora 
small number of vehicles parked less than six minutes. For ex- 
ample, if a motorist parked at 11:19 A.M. and departed at 11:22 A.M., 
both times of arrival and departure would have been coded "113" and 
the difference, or elapsed time, would be 0. Similarly, another 
vehicle parked for three minutes could have a computed elapsed time 
of one-tenth of an hour if times of arrival and departure were such as 
to be coded to different tenths of the hour. These differences are com- 
pensating, however, since the average of the two would have been 
0.05 hour or three minutes--the actual time parked. 


Distance walked from parking space to destination was 
measured to the nearest fifty feet on the basis of survey data 
regarding location of parking space and downtown destination. 
Classes, or general categories, of both distance walked to destina- 
tion and elapsed time of parking were later punched into the tabulating 
cards to facilitate preparation of summary tables. 


Table 3 shows the number of vehicles of each type parked at 
various types of parking facilities. The breakdown of type of parking 
shown in the table is the same as used in field classifications. A total 
of 17,743 vehicles parked in the survey area on a normal weekday, of 
which 1,775 were trucks and 194 were taxis. In most of the later tables, 
taxis have been combined with automobiles. 


Tables 4, 4-A, 5 and 5-A show accumulation of vehicles parked 
in the survey and core areas at one-half hour intervals. Peak accumu- 
lation occurred between 2:00 and 2:30 P.M. when 2,736 vehicles were 
parked. 


Tables 6, 8, 9, 10, 11, 12 and 13 show various correlations 
of the survey data which will be helpful in general analysis of parking 
characteristics. 


Turnover of various types of available parking spaces at each 
block face is summarized in Table 7. Available parking spaces were 
previously defined in Table 1 as all off-street spaces as well as curb 
Spaces available to the general public. Curb loading zone and special 
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permit spaces were not included. In order to provide a valid compari- 
son between vehicles parked and spaces available, it was necessary to 
set aside cards pertaining to vehicles parked legally in loading zone and 
special permit curb parking spaces. The number of vehicles in this 
category as well as location of parking is shown laterin Table 15 under 
the category "restricted" curb spaces. They have not been counted in 
the totals shown on Table 15, however, and also do not appear in 
Tables 14, 16, 17 or 18. It would be unreasonable to compare demand 
attributable to vehicles parked at restricted spaces with supply not in- 
cluding these spaces. 


Downtown destination and purpose of trip were obtained for 
14,840 of the 17,743 vehicles parked in the survey area--or 83.6 per- 
cent of the total. Destinations were assigned to the 2,903 vehicles for 
which this information was not obtained on the basis of known destina- 
tions for other vehicles parked in the same location. 


Table 14 shows the number of vehicles parked and space-hours 


used for each block face of destination. The left-hand column of the table 
Summarizes total demand for parking attributable to each block face under 


existing conditions. 


A further breakdown of present parking usage is shown in 
Table 15. Previous experience has indicated that parking spaces 
available to the general public cannot be expected to achieve 100 per- 
cent occupancy, even in the most desirable locations. There is an 
inevitable lapse in time between the departure of one vehicle and the 
arrival of another. It was necessary, therefore, to apply some fac- 
tor against available parking supply in order to arrive at the practical 
optimum capacity. Examination of usage studies in prime locations 
indicated that the practical capacity of curb parking spaces approxi- 
mated 90 percent of the actual. The practical capacity of off-street 
spaces available to the general public was estimated at 85 percent of 
actual. In accordance with recommended study procedures, the capa- 
city of private lots and garages was not discounted. 


Tables 16 and 16-A summarize supply usage and demand dur- 
ing the period from 9:00 A.M. to 6:00 P.M. at each block face in the 
survey and core areas, respectively. Demand has been compared with 
practical capacity, as described above, to determine the surplus or 
deficiency. 
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Tables 17 and 17-A summarize peak hour supply, demand 
and usage in the survey and core areas. The peak hour of parking 
occurred between 1:30 P.M. and 2:30 P.M. on anormal weekday. 


Table 18 shows the number of vehicles parked with destina- 
tions in each zone together with the length of time parked. 


Summaries of parking meter revenue from curb and off- 
street facilities for the years 1961, 1960, 1959, and 1958 are shown 
in Tables 19 through 19-C. These statistics were furnished by the 
City of Billings. Notes regarding the location, capacity and date of 
opening of each metered parking lot are shown in Table 19-D. 
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EXHIBIT 5 


Card No, 
BILLINGS METROPOLITAN AREA TRANSPORTATION SURVEY Type Pkng. 


Location —______. 

WwW 7 4 // Veh. dent, 

MAC Nes 89 

30 seconds of your time to help solve Billings' parking problem. Kindly answer the questions 


below and drop this card in any mailbox. 
AM 
A, At what time did you park your car?___________ yy 


B. At what time did you drive away from this parking space? 
C. Before parking here, where did this trip start? 

If in Billings: 

(Street address, prominent building, store, etc.) 
If outside Billings: 
(Locality -State) 
While your car was parked here, where did you go first? 
reet address, prominent bui @ Or store 


What was the principal purpose of this trip? (Check one) 
LJwork OOrransact Business D)shop CService Dother 


~~ Specify 


. Where do you live? (To nearest block) 


RETURN POST CARD QUESTIONNAIRE 


TIME OF DEPARTURE 


TYPE OF PARKING 
GROUP CONTROL —-—TYPE OF PARKING 


DISTANCE WALKED TO DESTINATION 


FACILITY NUMBER 

BLOCK FACE ASSIGNED 

Davy OF WEEK 

TYPE OF VEHICLE 

TIME PARKEO 

COWNTOWN DESTINATION 
ORIGIN OF TRIP 

PURPOSE OF TRIP 

HOME ADDRESS 

ELAPSED TIME OF PARKING 
TIME CLASS 

TIME PARKED OURING SURVEY 
CISTANCE CLASS 

GROUP CONTROL ——(NOT USED) 
GROUP CONTROL —— TIME IN 
GROUP CONTROL —— TIME OUT 
TIME PARKED AT PEAK 


9051/52 53 54 55 56 5758 59 606i 62 63 64 65 66 G7 6869 7071 72 73 74 75.7677 787960 


TABULATING CARD FORMAT 
CARD NUMBER 7 


BILLINGS METROPOLITAN AREA 
TRANSPORTATION STUDY 


RETURN POST CARD QUESTIONNAIRE AND 
TABULATING CARD FORMAT 


DE LEUW, CATHER & COMPANY - CONSULTING ENGINEERS - CHICAGO 
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PARKING METER REVENUE 
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APPENDIX . 


\ 


CODES USED IN TABULATION 
OF PARKING SURVEY DATA 


Codes for zone numbers outside of the central business district 
survey area will be shown in our report on data from traffic studies. 
These codes are applicable to "downtown destination,” "origin of trip," 
and "home address" if these were found to be outside of the survey area. 


The following codes were used for other information punched 
into statistical tabulating cards number 7 (parking data). 


Facility Number (Column 5) 
Code Curb Face 


North 
East 
South 
West 


FWNEH 


Note: Codes 5-0 were used for off-street facilities, numbered 
consecutively from 5. 


Block Face Assigned (Column 6) 


Same as Facility Number except only codes 1 through 4 were used. 
All off-street facilities were assigned to the appropriate block face. 


Day of Week (Column 7) 


Code Day 
2 Monday 
3 Tuesday 
4 Wednesday 
) Thursday 
6 Friday 


Type of Parking (Columns 8 - 9) 


Type of Parking 
Illegal Parking 


Code Type of Parking Code 
Legal Curb Spaces 


10 No restriction 30 No parking any time 
aie Two-hour time limit 3 Drive or crosswalk 
a3 30-minute time limit 32 Fire hydrant 
14 10-minute time limit 33 Alley entrance 
15 Two-hour metered 60 Theatre or hotel 
16 One-hour metered entrance (illegal) 
aT 12-minute metered 61 Double parking 
18 Miscellaneous 62 Bus or taxi zone 
19 Special permit (by car or truck) 
63 Special permit 
Loading Zones (illegal ) 
64 Truck loading zone 
20 Truck loading zone (by car or taxi) 
ral Bus loading zone 65 Loading zone for 
22 Taxi loading zone other than loading 
23 Theatre or hotel 66 Miscellaneous spaces 
entrance (illegal use) 
2k Loading zone-- 
passengers and Parking Lots 
delivery 
Xe) Available to the 
public--commercial 
Tal Available to the 
public--municipal 
metered 
4a Available to the 
public--customers 
only 
43 Private --monthly 
rental 
hy Private--employees 
only 
45 Private--private use 
Parking Garages 
50 Available to the 
public--commercial 
51. Private 


Type of Vehicle (Column 10) 


Code Type of Vehicle 
al Car 
2 Truck 
3 Taxi 


Time Codes (Columns 11-13, 14-16, 30-32, 34-35 and 48-49) 


Hours were coded to two digits using a 24-hour clock (i.e. 00 = 
midnight, 23 = 11:00 P.M.). Minutes were coded to the nearest one-tenth 
of an hour as follows: 


Code Minutes Code Minutes 
fe) Oss) y) 30=35 
1 6-11 6 36-421 
2 12-17 iii 4o-k7 
3 18-23 8 48-53 
4 24-29 9 54-59 

Purpose of Trip (Column 24) 

Code Purpose of Trip Code Purpose of Trip 
i Work 6 Change mode of travel 
2 Business If Eat meal 
3 Medical and dental 8 Shopping 
h School 9 Serve passenger 
5 Social and recreational O Other 

Distance Walked to Destination (Columns 28-29) 

Code Distance (Feet) Code Distance (Feet 
00 O- 50 10 951-1,050 
Ol 51-150 de] 1,051-1,150 
02 151-250 i2 1,151-1,250 
03 251-350 105} 1,251-1, 350 
O4 351-450 14 1,351-1,450 
05 451-550 15 1,451-1,550 
06 551-650 16 1,551-1,650 
O7 651-750 Li] 1,651-1,750 
08 751-850 18 Lu 1 850 
09 851-950 19 1,851-1,950 

20 1,951 and over 


A-3 


Time Class (Column 33) 


Elapsed Time of Parking 
Previously Coded 


Code Recorded Time (Columns 30 - 32) 
6) O - 11 minutes 000-001 
a 12 - 29 minutes 002-004 
2 30 - 59 minutes 005 -009 
3 1 hour - 1 hour, 59 minutes 010-019 
4 2 hours - 2 hours, 59 minutes 020-029 
5 3 hours - 3 hours, 59 minutes 030-039 
6 4 hours - 4 hours, 59 minutes 040-049 
ff 5 hours - 5 hours, 59 minutes 050-059 
8 6 hours - 6 hours, 59 minutes 060-069 
9 7 hours - 7 hours, 59 minutes 070-079 
X 8 hours - 8 hours, 59 minutes 080-089 
Y 9 hours and over 090-239 


Distance Class (Column 36) 


Distance Walked to Destination 


Recorded Distance — Previously Coded 
Code (Feet ) (Columns 28 - 29) 
al O- 50 00 
2 5l=- 350 01-03 
3 352-590 04-07 
4 751-1,150 08-11 
2 1,151-1,550 12—15 
6 1,551-1,950 16-19 
if 1,951 and over 20 
1@) Unknown. Not coded 


A-4 


Group Controls--Time In and Time Out (Columns 42-44 and 45 = 47) 


Time Parked or Time of Departure 
Previously Coded 


Code Recorded Time (Columns 11-13 or 14-16) 
000 Parked at 9:00 A.M. 000-089 
090 9200- 9:29 A.M, 090-094 
095 9230= 9259 095 -099 
100 10:00-10:29 100-104 
105 10230-10259 105-109 
110 11:00-11:29 T1O=17 4 
115 11330-11259 115-119 
120 12300-12229 P.M. 120-124 
125 12230-12359 125-129 
130 1300- 1329 130-134 
as5 1330- 13:59 135-139 
140 2:00- 2:29 140-144 
145 2330- 2:59 145-149 
150 3200- 3229 150-154 
155 3330~ 3:59 155-159 
160 he00- 4229 160-164 
165 h330- 4259 165-169 
170 5300- 5329 170-174 
aly) 5330= 5:59 174-179 
180 Parked at 6:00 P.M. 180-239 


Group Control--Type of Parking (Columns 50 - 51) 


Type of Parking 


Previously Coded 


Code Recorded Type _(Columns 8 - 9) 
10 Legal curb 10 = 16 
19 Restricted curb 19 - 2k 
30 Illegal Curb 30 = 33 

and 60 = 66 
Fie) Parking Lot hO = 45 
50 Parking Garage 50 =) 51 


A-5 
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bya 
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